Abstract: A network of ZrO 2 nanorods was prepared using the porous biomembranes as templates. The sample was characterized by SEM, XRD and nitrogen physicosorption isotherm. ZrO 2 nanoparticles were also prepared with a hydrothermal method in order to compare with this network. The results showed that after being calcined at 800 o C for 24 h, a volume contraction of ZrO 2 nanorod network occurred accompanied by a phase transformation of tetragonal-to-monoclinic ZrO 2 ; but the nanoparticles have grown into the large microparticles; as a result, ZrO 2 nanorod network has a higher BET area (45.7 m 2 g -1 ) and a larger pore volume (0.20 cm 3 g -1 ). The calcined network showed a higher cataluminescence (CL) intensity of CO oxidation and a higher combustion activity than the calcined particles, which was ascribed its high surface area, as well as advanced pores.
INTRODUCTION
Over the past few years, much research attention has been paid to one-dimensional nanostructures because of their potential applications in nanodevices [1] [2] [3] . It is well known that the properties of materials can be influenced by their physico-chemical structures. Recently, Y. Li et al. have reported that CeO 2 nanorods had a higher activity for CO oxidation than the nanoparticles. They attributed to the welldefined reactive crystal plane for single crystalline CeO 2 nanorods [4] . It is important for us to research the correlation of the morphology with properties of materials.
ZrO 2 has high strength and fracture toughness, high melting point, low thermal conductivity, and high corrosion resistance. ZrO 2 has been widely applied as structural materials, thermal barriers coatings, gas-sensing, solid oxide fuel cell, and catalysts [5] [6] [7] [8] [26, 27] , have been used to synthesize hierarchically ordered macroporous materials with bimodal porosity, which combined the good mass transport and accessibility of macroporous networks with the high surface area, selectivity, and catalytic properties of the smaller pore systems.
Following the report by Qi et al. [10] , ZrO 2 nanorod network was prepared using eggshell membranes as templates while using inexpensive inorganic salts as precursors. The samples were characterized by SEM, XRD and N 2 adsorption isotherm. In this work, we have not obtained a network of ZrO 2 tubes. Moreover, CL properties of CO oxidation and combustion activity of CH 4 over the network of ZrO 2 nanorods were mainly researched. By comparison, ZrO 2 nanoparticles were also prepared by a hydrothermal method.
EXPERIMENTAL
Chemicals: The zirconium precursor, ZrOCl 2 was purchased from Beijing Chemical Company, Ltd.. Commercial eggs were locally available. All the other chemicals used in the experiments were of analytical grade and the water used was deionized.
Separation and Purification of Eggshell Membranes
Eggshell membranes can be easily isolated from eggshells. Briefly, eggs were gently broken and emptied the liquid egg white; then the manually separated membranes was washed with 1 M HCl solution to dissolve CaCO 3 and washed with water and ethanol thoroughly. Finally, the membrane was used as the template for the ZrO 2 coating.
